The influence of inoculum density, duration of exposure, temperature, distance from root tips, and number of root tips on invasion by larvae of Heterodera avenae was studied to try to reduce variability in the numbers invading barley seedlings. The numbers of larvae of Heterodera avenae invading root tips of barley plants (cv. Clipper) increased with inoculum density, time, and increasing numbers of root tips. The optimum temperature for invasion was 20°, and larvae moved randomly on agar. The behaviour of larvae at root tips was observed, and interference between larvae occurred. Many larvae emerged from roots after invasion. The number of larvae establishing within a root was influenced by the number invading -the number leaving roots increased with the number invading. Larvae had the ability to invade roots twice without loss of infectivity.
The degree of resistance of cereals to Heterodera ai'enae Woll. is measured by the number of females that develop on a test cultivar. The large variations in the numbers of females developing on the same cultivar may be due to genetic variation in seed and in the nematode, variation in methods of assessment, and/or the use of different inoculum densities of the nematode (O'Brien & Fisher, 1974) . This paper outlines some of the factors influencing the number of larvae of H. avenae which invade and establish in the roots of a susceptible barley cultivar.
MATERIALS AND METHODS
Cysts of H. avenae, collected in March, 1972 from a field near Bow Hill in South Australia, were dry-sieved from the soil and placed with associated organic matter on bolting silk in large trays. The trays were moved from 10 ° to 15°, or back, once each day. Larvae were collected daily, counted and stored in shallow water at 5° until required. No loss of infectivity of the larvae was found for up to 6 weeks under these conditions. Seeds of barley (Hordeum vulgare L. cv. Clipper) were placed in water at 20° for 24 hours. They were then placed on 1.73% distilled water agar in petri dishes at 25° for 2 days before being inoculated. Unless otherwise stated, three seedlings were grown on each plate. Larvae, in 0.5 ml water, were spread over each plate. No attempt was made to surface-sterilize seeds or larvae. Only healthy plants were inoculated. Plates were kept in the dark at 20° following inoculation, unless otherwise indicated.
The seedlings were removed from the agar and stained in lactophenol cotton blue (Franklin & Goodey, 1949) at the required times after inoculation. The numbers of larvae in the roots were determined after acid treatment (Davies, 1974) .
RESULTS

Effect of inoculum density and duration of exposure on numbers of larvae invading seedlings
To determine the effect of inoculum density and the duration of exposure to larvae on the numbers of larvae invading seedlings, 0, 100, 200, 500, 1,000, 2,000, 4,000 and 7,000 larvae were inoculated on petri dishes. Seedlings were removed and stained 24, 48 and 72 hours after inoculation and the length of each root was measured. Each treatment was replicated three times. When counted 24 hours after exposure to the inoculum, the numbers of larvae which had invaded increased significantly (P = 0.01) as the inoculum density increased up to 7,000 ( Fig. 1 ) and numbers also increased as duration of exposure increased to 72 hours. The rate of increase in numbers invading was constant, with regression coefficients after 24, 48 and 72 hours of 0.013, 0.011 and 0.020 respectively (Fig. 1) . All the regressions were significant (P = 0.01). However, the percentage of larvae which invaded decreased significantly (P = 0.05 ) as the inoculum density increased to 500 (Fig. 2) . There was no further decrease at higher densities. The rate of growth of roots of the seedlings exposed to larvae for 24 and 48 hours was not significantly reduced until the inoculum density reached 1,000 (Fig. 3.) . After exposure for 24 and 48 hours, root growth was stimulated at the
